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(54) An integrated pulley-torsional damper as 

(57) An integrated pulley-torsional damper assem- 
bly (1) comprises a hub (2) designed for being rigidly 
connected to a drive member, a pulley (4) connected to 
the hub by means of a first ring (5) made of elastomeric 
material having the function of filter for the torsional os- 
cillations, and a shock ring (6), connected to the hub (2) 
by means of a second ring (7) made of elastomeric ma- 



terial, which defines with the shock ring (6) a damping 
system. The hub (2) comprises integrally an internal an- 
nular portion (10) designed for connection to the drive 
member (3), an intermediate tubular portion (11) extend- 
ing axially and co-operating radially with the second 
elastomeric ring (7), and an external flange (1 2) fitted to 
the first elastomeric ring (5). 
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Description 

[0001] The present invention relates to an integrated 
pulley-torsional damper assembly. 
[0002] Integrated pulley-torsional damperassemblies 
are known, which comprise a hub designed for being 
rigidly connected to a drive member, for example the 
drive shaft of an internal-combustion engine, a driven 
member connected to the hub by means of a ring made 
of elastomeric material having the function of filter for 
the torsional oscillations, and a shock ring, connected 
to the hub by means of a second ring made of elasto- 
meric material, which defines with the shock ring a 
damping system. 

[0003] Integrated assemblies of the type described 
briefly above are used, for instance, in the automotive 
sector and are connected, at one end of the drive shaft 
of an internal-combustion engine to enable driving, by 
means of a belt transmission, of auxiliary members of 
the engine, for example, an alternator, a fan and/or a 
compressor, and enable, at the same time, damping of 
the torsional oscillations of the drive shaft. 
[0004] Known assemblies of the type described brief- 
ly above present a number of drawbacks. 
[0005] In the first place, they comprise a relatively 
large number of components and hence involve high 
manufacturing costs and burdensome assembly cycles. 
In addition, in the case where the hub and the pulley are 
made of stamped sheet metal without any additional 
machining operations, the precision of positioning of the 
pulley that can be obtained at the end of assembly is 
somewhat limited. 

[0006] The purpose of Lhe present invention is to pro- 
vide an integrated pulley-damper assembly that will be 
free from the drawbacks linked to the known assemblies 
specified above. 

[0007] The aforesaid purpose is achieved by the 
present invention, in so far as it relates to an integrated 
pulley-torsional damper assembly, which comprises a 
hub designed for being rigidly connected to a drive 
member, a pulley connected to the hub by means of a 
first ring made of elastomeric material having the func- 
tion of filter for torsional oscillations, and a shock ring, 
connected to the hub by means of a second ring made 
of elastomeric material, which defines with the shock 
ring a damping system, the said hub being made of 
stamped sheet metal and comprising an internal annular 
portion designed for connection to the drive member, 
characterized in that said hub comprises, integrally with 
said internal annular portion, an intermediate tubular 
portion extending axially and co-operating radially with 
said second elastomeric ring, and an external flange fit- 
ted to said first elastomeric ring. 
[0008] For a better understanding of the present in- 
vention, there follows a description of a preferred em- 
bodiment, provided purely by way of non-limiting exam- 
ple, and with reference to the attached drawing, which 
illustrates a radial cross section of the assembly. 
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[0009] With reference to the figure, the number 1 des- 
ignates, as a whole, a pulley-damper assembly accord- 
ing to the present invention. 

[0010] The assembly 1 comprises a hub 2 designed 

s for being rigidly connected to a drive member 3, for ex- 
ample, the drive shaft or a gear of the distribution rigidly 
constrained thereto, a pulley 4 connected to the hub 2 
by means of a first ring 5 made of elastomeric material 
(hereinafter referred to simply as "first elastomeric ring 

io 5") having the function of filter for torsional oscillations, 
and a shock ring 6 connected to the hub 2 by means of 
a second annular element 7 made of elastomeric mate- 
rial (hereinafter referred to simply as "second elasto- 
meric ring 7"), which defines with the shock ring 6 a 

15 damping system. 

[0011] In greater detail, the hub 2 is made of stamped 
sheet metal and comprises integrally an internal annular 
portion 1 0 designed for connection to the drive member 
3, an intermediate tubular portion 11 extending axially 

20 on the side opposite to the drive member 3 and co-op- 
erating radially with the second elastomeric ring 7, and 
an external flange 1 2 fitted to the first elastomeric ring 5. 
[0012] The intermediate portion 11 is bent back 
through 1 80° at one of its free edges 1 3 and is therefore 

25 made up of two layers 11a, 1 1 b of sheet metal set radi- 
ally on top of one another and integral, respectively, with 
the internal annular portion and the external flange 12. 
The latter has a conical profile inclined outwards on the 
side opposite to the intermediate portion 11 . 

30 [0013] The pulley 4, which is conveniently of the type 
having multiple grooves (poly-V type), is conveniently 
made of sheet metal by means of successive pressing 
and rolling operations and comprises integrally a sub- 
stantially cylindrical crown 14, which defines, on one of 

35 its outer surfaces, the grooves 15, and an annular flange 
16, which extends integrally inwards from an axial end 
of the crown 1 4 and is set axially facing the flange 1 2 of 
the hub 2. The flange 16 has a plane outer portion 17 
and a con ical inner portion 1 8, which converges inwards 

40 towards the flange 1 2 and is fitted to the latter by means 
of the first elastomeric ring 5, which has a trapezoidal 
cross section that diverges outwards. 
[0014] The connection is obtained in a vulcanization 
mould (not illustrated). After vulcanization, the hub 2, 

45 the first elastomeric ring 5, and the pulley 4 define a 
transmission member 1 8 in the form of a single body. 
[0015] The first elastomeric ring 5 is made of a rela- 
tively "soft" elastomeric material, i.e., one with a suffi- 
ciently low modulus of elasticity. The resulting high tor- 
so sional deformability enables "filtration" of the pulse-like 
variations of torque and resistant torque, thus providing 
a sort of "flexible coupling" between the drive member 
and the pulley 4. 

[0016] The assembly 1 further comprises an auxiliary 
55 annular element 14, which is also made of stamped 
sheet metal and which is formed by a disk 25 set so that 
it bears axially upon the outer face of the inner annular 
portion 10 and of the flange 12 of the hub 2, and a cy- 
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lindrical peripheral annular crown 26, which extends ax- 
ially within the crown 14 of the pulley 4 coaxially with 
respect to the latter. A bushing 27 made of a material 
having a low coefficient of friction, such as, for example, 
a fluoropolymer, is set between the annular crown 26 
and the crown 14 of the pulley 4, with the purpose of 
supporting radially, ideally without friction, the pulley 4. 
The disk 25 has a profile conjugated to the profile of the 
inner annular portion 10 and of the flange 12 of the hub 
2 so as to ensure centring between the hub 2 and the 
pulley 4. 

[0017] The shock ring 6, which is conveniently made 
of cast iron that subsequently undergoes machining, 
comprises integrally an inner tubular portion 28, which 
is mounted on the tubular portion 11 of the hub 2, with 
interposition of the second elastomeric ring 7, which has 
the shape of a tubular sleeve, and a disk 29, which ex- 
tends, from one free end of the tubular portion 28, out- 
wards. The disk 29 of the shock ring 6 has a peripheral 
crown 30 of larger thickness, which forms internally, on 
the side where the pulley 4 is present, a step-shaped 
inner seat 34, into which a ring 35 is driven having the 
function of axial plain bearing. The ring 35 is made of a 
material having a low coefficient of friction, for example, 
a fluoropolymer. 

[0018] Assembly of the shock ring on the hub 2 is ob- 
tained by mechanical drive fit, with radial forcing of the 
elastomeric ring 7. The ring 35 is brought into contact 
with the pulley 2, and, in particular, with the plane outer 
portion 17 of the flange 16 of the pulley so as to bring 
about a pre-set axial pre-compression of the first elas- 
tomeric ring 5 and define uniquely the axial position of 
the pulley 2 al Lhe end of Lhe assembly cycle. 
[0019] Installation of the assembly 1 on the drive 
member 3 is obtained by means of a ring of axial tap 
screws 36, which pack-tightens the hub 2 and the aux- 
iliary annular element 24 against the said drive member 
3. 

[0020] In use, the pulley 4 is fitted rotationally to the 
hub 2 by means of the first elastomeric ring 5, which 
filters any lack of uniformity in the angular velocity of the 
drive shaft and filters any instantaneous variations of re- 
sistant torque. The shock ring 6 and the second elasto- 
meric ring 7 are sized, in terms of moment of inertia of 
the former and torsional elasticity of the latter, to obtain 
pre-set damping characteristics. The pulley 3 is support- 
ed radially and axially by the bushing 27 and by the ring 
35, respectively. 

[0021] From an examination of the characteristics of 
the assembly 1 built according to the present invention, 
the advantages that the said invention enables emerge 
evidently. 

[0022] In the first place, making the hub 2 of a single 
piece of shaped sheet metal defining an inner portion 
for connection with the drive member3, an intermediate 
tubular portion for fitting to the second elastomeric ring 
7, and an external f langeforf itting to the first elastomeric 
ring 5 enables a reduction in the total number of com- 



ponents of the assembly, as well as a simplification of 
the assembly cycle. 

[0023] Furthermore, assembly of the shock ring 6 on 
the hub 2 enables accurate definition of the axial posi- 
s tion of the pulley 4 without the need for any subsequent 
machining operations. 

[0024] Finally, the noise of the device is attenuated 
since the pulley 4 is "shielded" by the shock ring 6, which 
is not in rigid connection with the drive shaft and, hence, 
io is isolated from any causes of forced oscillation. 

[0025] Finally, the arrangement of the hub 2 and of 
the shock ring 6 enables an optimal dissipation of the 
heat generated by the second elastomeric ring 7. 



Claims 

1. An integrated pulley-torsional damper assembly 
comprising a hub (2) designed for being rigidly con- 

20 nected to a drive member (3), a pulley (4) connected 
to the hub (2) by means of a first ring (5) made of 
elastomeric material having the function of filter for 
the torsional oscillations, and a shock ring (6). con- 
nected to the hub (2) by means of a second ring (7) 

25 made of elastomeric material, which defines with 
the shock ring (6) a damping system, said hub (2) 
being made of stamped sheet metal and comprising 
an internal annular portion (10) designed for con- 
nection to the drive member (3), said assembly be- 

30 ing characterized in that said hub (2) comprises 
integrally with said internal annular portion (10) an 
intermediate tubular portion (11) extending axially 
and co-operating radially with said second elasto- 
meric ring (7), and an external flange (12) fitted to 

35 said first elastomeric ring (5). 

2. The assembly according to Claim 1 , characterized 
in that said intermediate tubular portion (11) is 
made up of two layers (1 1 a, 1 1 b of sheet metal, bent 

40 one on top of the other. 

3. The assembly according to Claim 1 or Claim 2, 
characterized in that said pulley (4) comprises a 
peripheral crown (14) and a flange (16), which ex- 

45 tends radially towards the inside from said periph- 
eral crown (14), said first elastomeric ring (5) being 
set axially between said flange (16) of said pulley 
(4) and said external flange (1 2) of said hub (2) and 
forming a single body with them. 

50 

4. The assembly according to Claim 3, characterized 
in that said elastomeric ring (7) is radially forced 
between said shock ring (6) and said tubular portion 
of said hub (2), said shock ring (6) co-operating ax- 

55 ially with said pulley (4) on the side opposite to said 
first elastomeric ring (5) so as to define the axial po- 
sition thereof with respect to said hub (2). 
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5. The assembly according to Claim 4, characterized 
in that said shock ring (6) comprises a tubular por- 
tion (28) mounted on said intermediate tubular por- 
tion (11) of said hub (2) with interposition of said 
second elastomeric ring (7), and a disk (29), which s 
extends radially from one end of said tubular portion 
(28) of said shock ring (6) and co-operates axially 
with said pulley (4). 

6. The assembly according to Claim 5, characterized io 
in that it comprises an axial bearing (35) set be- 
tween said disk (29) of said shock ring (6) and said 
pulley (4). 

7. The assembly according to any one of Claims 3 to '5 
6, characterized in that it comprises an auxiliary 
annular element (24), which is set so that it bears 
axially upon said hub (2) and which is provided with 

a peripheral annular crown (26), which is coaxial 
with and internal to said crown (14) of said pulley 20 
(6), a radial bearing (27) being set between said 
crown (14) of said pulley (4) and said peripheral an- 
nular crown (26) of said auxiliary annular element 
(24). 
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